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‘eEMCAL’

eEMCAL = “electron-going ElectroMagnetic CALorimeter”
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Goal
● A geometry for our 

crystal calorimeter 
modelled after the one 
used by the PANDA 
Experiment

3arXiv:0810.1216v1 -- Figure 7.30



Goal

4arXiv:0810.1216v1 -- Figure 7.29arXiv:0810.1216v1 -- Figure 7.23



Goal
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Carbon Fiber Backbone
arXiv:0810.1216v1 -- Figure 7.26arXiv:0810.1216v1 -- Figure 7.27



Previous Design
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● Previous implementation was 
simplified
○ Starting z-position: -99.0 cm
○ Thickness: 18 cm
○ Material: PbWO4

● Split into 5 sections via 
RawTowerBuilderCone() 
depending on ‘η’
○ -1.2 ≤ η ≤ -4.5



Current Implementation
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● 92 PbWO4 units arranged in 
an off-pointing geometry
○ Front face: 100.38 mm x 

100.38 mm
○ Back face: 118.63 mm x 

118.63 mm
○ Length: 180.00 mm

● Each unit represents a 4x4 
block of PbWO4 crystals

https://github.com/jlabounty/coresoftware
commit: 2f4ab1754c9131a127d66d7ab1e20eb7a005f4f5



Current Implementation
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Current Implementation
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(j, k) = (4, 6)
Indices stored in G4Hitv8



Current Implementation: Mapping
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● Geometry read in at runtime 
from data file
○ 1 quadrant sufficient to 

define whole geometry
● Can be altered without 

recompiling

[ j, k, x, y, z, α, β ]

Indices Coordinates of center 
in mother volume

Rotation about 
center



Current Implementation
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Quick Cross Check
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● Comparison between New 
Geometry and Solid Cone 
of PbWO4 ranging from 
-1.2 ≤ η ≤ -4.5

● 1000 events
● 10 GeV
● Constant η, ᶰ varying 

between 0 and 2ᶢ



Energy Deposition in 10 GeV Event

13Solid Cone of PbWO4 Current Implementation



Energy Deposition in 10 GeV Event

14Solid Cone of PbWO4 Current Implementation

Particles passing through 
gaps in the detector (?)



Energy Deposition in 10 GeV Event

15Current Implementation

Particles passing through 
gaps in the detector (?)

Gaps to be filled with 
carbon fiber backbone

arXiv:0810.1216v1 -- Figure 7.26



Future Plans
● Each trapezoidal crystal will 

be split into 16 individual 
crystals 
○ Total of 1472 crystals

● Place in 4-crystal units where 
16-crystal units would not fit 
within mother volume

● Optimise off point geometry to 
minimize leakage through 
gaps
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Additional Slides



Current Implementation: Software
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(j, k) = (4, 6)
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